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potentiometer equipment is also used for accurately 
recording and even controlling the acidity and alka-
linity of solutions through the measure of the potential 
between two electrodes immersed in the liquid. 

The recording or indicating potentiometer when 
used in connection with thermocouples produce a 
very satisfactory and accurate record of temperature. 
The measurement of temperatures is, of course, di-
rectly related to design and operating requirements 
of electrical apparatus and these devices serve very 
satisfactorily indeed to analyze the daily or weekly 
cycles of thermal performance of cables, transformers, 
turbine generators or in fact any of the various com-
monly used types of apparatus in generating and dis-
tribution systems. 

S. G. RHODES, Chairman. 

ANNUAL REPORT OF THE TELEGRAPHY 
AND TELEPHONY COMMITTEE 

To the Board of Directors. 

"FOLLOWING out the plan adopted last year as to 
the form of annual report to be submitted by the 

committee the following report includes references to 
technical progress only. The report is made up of 
contributions forwarded by each member of the 
committee. 

STANDARDIZATION 

During the past year considerable progress has been 
made in standardizing telegraph and telephone practises 
of the railroads of this country and Canada. Com-
mittees composed of representatives of the railroads, 
the commercial telegraph and telephone companies, 
and various manufacturers of apparatus, have prepared 
specifications for materials, apparatus and methods 
which, while conforming to the generally accepted 
standards in each case, include special features adapt-
ing them to railroad requirements. I t is expected tha t 
these specifications will be formally adopted by 
the American Railroad Association in the near future, 
and that the desired approach to uniformity of prac-
tise will soon follow. 

TOLL L I N E CONSTRUCTION 

Toll circuits may be composed of either open wire 
on pole lines, aerial cable, or underground cable. Any 
one of these will give high grade transmission when 
improved equipment and methods of operation are 
used. Therefore, the tendency in toll line construction 
is to build plant which will be most economical and at 
the same time reduce the cases of interference to service 
from storm breaks and various other troubles to a 
minimum. 

Underground cables properly installed and main-
tained are open to the least interference to service. 
However, it is not economical to place underground 
construction unless more than two full-size cables are 

required. Generally, underground cables cannot be 
justified except between the larger centers and their 
surburban sections. 

Aerial cables are liable to less interference than open 
wires, but economy restricts their use largely to cases 
where the existing number of circuits and the rate of 
increase require extensive rebuilding, or additional 
pole lines to continue on an open wire line basis. 
Where the number of circuits will not justify aerial 
cable, open wire circuits must be constructed and 
maintained. 

UNDERGROUND CABLE CONSTRUCTION 

No radical changes have recently been made in 
engineering or construction methods involved in con-
nection with laying of underground cables. The 
maximum size of cable used contains 1200 pairs of 
No. 24 B. & S. gage wires. Experimental work is being 
carried on for the purpose of increasing the number of 
wires without increasing the diameter of the cable 
sheath. 

Troubles in underground cables have been due in 
part to disorderly arrangement of cables in manholes 
and the manner in which the splices were made. 
Great stress is now being laid upon the importance of 
having the manholes in good condition, supporting 
the cables in an orderly manner, and making splices 
with extreme care. The cost of labor required for 
installing underground cables is relatively small com-
pared with the total cost of the cable in place, and 
therefore it is felt tha t all reasonable efforts should be 
made to install and splice the cables in such manner as 
to reduce the cable troubles to a minimum. 

INDUCTIVE INTERFERENCE 

The Railroad Commission of the State of California 
has recently published a comprehensive work entitled, 
"Inductive Interference," in which is given a large 
amount of technical information gotten together by 
the Joint Committee on Inductive Interference, which 
investigated this subject in California over a period of 
about five years. This work makes available to inter-
ested parties a great deal of information of fundamental 
importance. 

The activity in both the power and the communica-
tion fields since the war, has demanded renewed close 
attention to the study of inductive interference. 

The growing use of electric arc furnaces which usually 
produce great distortion of wave form has given rise to 
serious new problems in noise interference prevention. 

The methods of overcoming interference with 
communication circuits from abnormal conditions on 
adjacent power circuits have not been so well developed 
as the methods of overcoming disturbances from the 
normal operation of power circuits. Constant increase 
in the amounts of energy carried by power circuits has 
also made these problems more difficult. Especial 
attention must be given, therefore, to this phase of 
interference, particularly along the lines of limiting 
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the number of abnormal conditions, reducing the 
length of time in which the circuits are abnormal and 
in limiting the magnitude of unbalanced power currents 
during such abnormal periods. 

Information on the subject of interference from 
electric railways has been increased by two or 
three important investigations, but is still far from 
complete. 

PRINTING TELEGRAPH TENDENCIES 

While the invention of systems of printing telegraphs 
has been active substantially since the introduction of 
Morse's telegraph in the year 1844, the use of printing 
telegraphs on a commercial scale in America—aside 
from stock and news ticker systems—has been extensive 
only since about the year 1900. During the past 
twenty years improved printing telegraph systems 
have been extensively applied in moving traffic over 
trunk circuits where the volume of business is heavy 
and continuous. On the lines of the Western Union 
Telegraph Company practically 80 per cent of the 
trunk line traffic is so despatched. The Postal Tele-
graph-Cable Company, on the other hand, makes, no 
use of printing telegraph systems at the present time. 
On railroad telegraph lines printing telegraphs are used 
also to a large extent. 

The next stage of development—now very likely close 
at hand—is the application of printing telegraphs to 
wider uses and to circuits having a much lighter than 
trunk line traffic load. Extending to light-load cir-
cuits the use of printer systems makes simplicity of 
operation, low first cost, and low maintenance cost of 
first importance. 

With the object of meeting the requirements for 
simplification work is now under way with tape printing 
devices. Also, it is probable that two or three other 
systems of simplified telegraph printing will be given 
trials in service before long. 

RADIO SIGNALING 

The year 1919 has seen the application of discoveries 
and inventions which were necessarily veiled in secrecy 
during the years of war. Under stimulus of war 
necessity remarkable progress was made in the appli-
cation and extension of the known principles of the 
art, standardization of radio apparatus and of its 
quantity production and use. These advances were 
made possible by the cooperation of industrial com-
panies, their engineers, and engineers and scientists 
with academic connections. The efforts of these 
individuals or groups were ably coordinated and stimu-
lated by the military and naval branches of the Govern-
ment. 

Progress during the past year has been more in the 
nature of a consolidation of the scientific advances of 
the war time than in the nature of an entry into new 
fields. The entire art of radio communication now 

stands on a firmer basis, with a greatly enlarged per-
sonnel of trained engineers and research investigators. 

Radio telephone communication was maintained 
between the seat of Government and the steamship 
George Washington, on which President Wilson made 
his European voyages. In these demonstrations the 
radio station at New Brunswick, N. J., was used. 

The guidance by radio of airplanes engaged in 
peace-time activities is well illustrated in the directing 
towards landing places of the planes of the Post Office 
Department. Communication with planes on long 
voyages was accomplished in the memorable voyage of 
the Í C-4. 

High-speed radio telegraphy has been greatly 
accelerated by the use of the Hoxie recorder and the 
Alexanderson magnetic amplifier. Direction-finding 
by radio compasses and its corollary of directive-
receiving has been placed upon a firm scientific basis. 

The possibility of selecting signals with reference to 
their direction has been successfully applied by Wea-
gant, Wood, Taylor, Alexanderson, and others, to the 
selection of desired signals and the discrimination 
against atmospheric disturbances and signals of 
foreign stations. These principles have also permitted 
engineering advances in duplex, or two-way operation 
of pairs of stations, and in increased possibilities of 
multiplex transmission and reception. Knowledge and 
experience along the lines of duplex and multiplex 
operation has given added interest to the questions of 
regulation of wave length, range, and of the effect upon 
radio development of legislative action. 

In the manufacturing field there has been progress 
not only in standardization of apparatus and in better 
performance, but also in the production of equipment 
for high-power continuous-wave stations; compact and 
simple apparatus for medium-power stations and short-
range sets suitable for amateur use. 

The withdrawal of military restrictions has resulted 
in a stimulus to amateur operation. By the encourage-
ment of amateurs and of the research departments of 
the universities and engineering schools, the art should 
attract additional workers and provide for its future 
the necessary increase in an enthusiastic and well-
trained personnel. 

AUTOMATIC TELEPHONY 

During the past year there was begun a movement 
which may become general looking to the converting, 
of manual telephone exchanges to automatic operation. 
The same movement is said to be under way in foreign 
countries. From the mechanical standpoint there 
were no outstanding improvements in automatic 
telephony brought into public use. Progress took the 
form of a general refinement of details necessary to 
meet operating conditions. 

DONALD MCNICOL, Chairman. 


